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Resumen
/DSURSDJDFLyQGHOVHJPHQWR3DFt¿FR&RFRVGH
ODGRUVDO(DVW3DFL¿F5LVH(353&6KDDOWHUDGR
VLJQL¿FDWLYDPHQWHODFRQ¿JXUDFLyQGHODSODFDHQ
HOH[WUHPRQRUWHGHOD7ULQFKHUD0HVRDPHULFDQD
Esta propagación de la dorsal, la colisión del 
VHJPHQWR(353&6FRQODWULQFKHUD0HVRDPHUL
FDQDODVHSDUDFLyQGHODVSODFDV5LYHUD\&RFRV
\ODIRUPDFLyQGHOD7UDQVIRUPDGDGH5LYHUDKDQ
RFDVLRQDGRXQHQVDPEOHFRPSOHMRGHHOHPHQWRV
PRUIRWHFWyQLFRVHQHOiUHDGHOOtPLWHHQWUHSODFDV
5LYHUD&RFRVFRQWUDVWDQWHDORWtSLFRGHXQOtPLWH
WUDQVIRUPDQWH HQWUH SODFDV /RV GDWRVPDULQRV
H[LVWHQWHVGHPDJQHWLVPR\EDWLPHWUtDKDQVLGR
LQDGHFXDGRV SDUD UHVROYHU HVWD FRPSOHMLGDG
SRUORTXHXQDPDOODGHQVDGHGDWRVGHOFDPSR
PDJQpWLFRWRWDOIXHFROHFWDGDGXUDQWHODVFDPSD
xDVRFHDQRJUi¿FDV0$57,&\0$57,&GHO
EXTXHRFHDQRJUi¿FR%2(O380$HQ\
(VWRVGDWRVKDQFODUL¿FDGRFRQVLGHUDEOHPHQWHHO
SDWUyQGHODVOLQHDFLRQHVPDJQpWLFDVFRQWLJXDVD
OD7ULQFKHUD0HVRDPHULFDQDHLQWHUHVDQWHPHQWH
XQ DOWRPDJQpWLFR HQ IRUPDGHen echelon, R
ULHQWDGR1(6:REVHUYDQGRORDOHMDGRGHO*UDEHQ
GH0DQ]DQLOORKDFLDPDU'HVDIRUWXQDGDPHQWH
ODQDWXUDOH]DH[DFWDGHOOtPLWHHQWUH5LYHUD&RFRV
SHUPDQHFHLPSUHFLVD3HURHVWRVGDWRVPXHVWUDQ
TXHHOVHJPHQWRGHODGRUVDO(353&6DOFDQ]DOD
ODWLWXGa1GHODDFWXDO7UDQVIRUPDGDGH
5LYHUDHQODLVyFURQDPDJQpWLFD$a0D\VHSURSDJDPiVKDFLDHOQRUWHLQWHUFHSWDQGROD
7ULQFKHUD0HVRDPHULFDQD DSUR[LPDGDPHQWH HQ
0D&KURQ(Q0DHOHVSDUFLPLHQWR
RFHiQLFRFHVyDORODUJRGHODGRUVDO(35DOQRUWH
GH1\ODGRUVDO(353&6GHVGHHQWRQFHV
KDUHWURFHGLGRKDFLDHOVXUHQDVRFLDFLyQFRQOD
SURSDJDFLyQ KDFLD HO VXU GHO FHQWUR GH HVSDU
FLPLHQWR0RFWH]XPD6SUHDGLQJ6HJPHQW 066
$OQRUWHGH1HOSLVRRFHiQLFRFHUFDQRDOD
WULQFKHUDVHKDIUDFWXUDGRHQPHQRUHVEORTXHVTXH
SUHVHQWDQOHYDQWDPLHQWRVSRVLEOHPHQWHGHELGR
DODVXEGXFFLyQGHODOLWRVIHUDUHFLpQIRUPDGDSRU
HO(353&6
3DODEUDV FODYHanomalías magnéticas marinas, 
WHFWyQLFDV GH SODFDV 'RUVDO µ(DVW 3DFL¿F 5LVH¶
WULQFKHUD 0HVRDPHULFDQD UHFRQVWUXFFLRQHV GH
ODVSODFDV
Abstract
7KHSURSDJDWLRQRIWKH3DFL¿F&RFRV6HJPHQWRI
WKH(DVW3DFL¿F5LVH(353&6KDVVLJQL¿FDQWO\
DOWHUHGWKHSODWHFRQ¿JXUDWLRQDWWKHQRUWKHQG
RIWKH0LGGOH$PHULFD7UHQFK7KLVULGJHSURSDJD
WLRQWKHFROOLVLRQRIWKH(353&6ZLWKWKH0LGGOH
$PHULFD7UHQFKWKHVHSDUDWLRQRIWKH5LYHUDDQG
&RFRV SODWHV DQG WKH IRUPDWLRQ RI WKH 5LYHUD
7UDQVIRUPKDYHSURGXFHGDFRPSOH[DUUDQJHPHQW
RIPRUSKRWHFWRQLFHOHPHQWVLQWKHDUHDRI5LYHUD
&RFRV SODWH ERXQGDU\ DW\SLFDO RI DQ RFHDQLF
WUDQVIRUP ERXQGDU\ ([LVWLQJPDULQHPDJQHWLF
DQGEDWK\PHWULFGDWDKDVSURYHGLQDGHTXDWHWR
XQUDYHOWKLVFRPSOH[LW\WKXVDGHQVHJULGRIWRWDO
¿HOGPDJQHWLFGDWDZHUHFROOHFWHGGXULQJFDP
SDLJQV0$57,&DQG0$57,&RIWKH%2(/
380$LQDQG7KHVHGDWDKDYHJUHDWO\
FODUL¿HGWKHPDJQHWLFOLQHDWLRQSDWWHUQDGMDFHQWWR
WKH0LGGOH$PHULFDWUHQFKDQGKDYHUHYHDOHGDQ
interesting en echelon1(6:RULHQWHGPDJQHWLF
KLJKRIIVKRUHRIWKH0DQ]DQLOOR*UDEHQ:HLQWHU
SUHWWKHVHQHZGDWDWRLQGLFDWHWKDWWKH(353&6
ULGJHVHJPHQWUHDFKHGWKHODWLWXGHa1RI
WKHSUHVHQWGD\5LYHUD7UDQVIRUPDWDERXW&KURQ
$a0DDQGSURSDJDWHGIXUWKHUQRUWKZDUGLQWHUVHFWLQJWKH0LGGOH$PHULFD7UHQFKDWDERXW
0D&KURQ$W0DVSUHDGLQJFHDVHG
DORQJWKH(35QRUWKRI1DQGWKH(353&6
KDV VLQFH UHWUHDWHG VRXWKZDUG LQ DVVRFLDWLRQ
ZLWKDVRXWKZDUGSURSDJDWLRQRIWKH0RFWH]XPD
6SUHDGLQJ6HJPHQW1RUWKRI1WKHVHDÀRRU
QHDUWKHWUHQFKKDVEHHQEURNHQLQWRVPDOOXS
OLIWHGEORFNVSHUKDSVGXH WR WKHVXEGXFWLRQRI
WKH\RXQJOLWKRVSKHUHJHQHUDWHGE\WKH(353&6
.H\ ZRUGVmarine magnetic anomalies, plate 
WHFWRQLFV (DVW 3DFL¿F 5LVH 0LGGOH $PHULFD
7UHQFK 0H[LFR SODWH UHFRQVWUXFWLRQV 5LYHUD
&RFRVSODWHERXQGDU\
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Introduction
7KHFROOLVLRQRIWKH(DVW3DFL¿F5LVH(35ZLWK
WKHZHVWHUQPDUJLQRIWKH1RUWK$PHULFDQ3ODWH
KDVEHHQUHFRUGHGDORQJWKHFRQWLQHQWDOPDUJLQ
RI 1RUWK $PHULFD IURP $ODVND WR 0H[LFR HJ
$WZDWHU7KHPRVWUHFHQWFROOLVLRQDSSHDUV
RII 0DQ]DQLOOR 0H[LFR )LJXUH  LQ WKH DUHD
ORFDWHGEHWZHHQWKHQRUWKHUQHQGRIWKH3DFL¿F
&RFRVVHJPHQWRIWKH(DVW3DFL¿F5LVH(353&6
DQGWKH0LGGOH$PHULFD7UHQFK0$7ZKHUHWKHUH
H[LVWVWZRFORVHO\VSDFHGWULSOHMXQFWLRQVIRUPHG
EHWZHHQ WKH 5LYHUD 3DFL¿F &RFRV DQG 1RUWK
$PHULFDQ SODWHV HJ $WZDWHU  0ROQDU
7KXVWKLVVLWHVKRXOGEHLGHDOIRUVWXG\LQJ
WKH SURFHVVHV DVVRFLDWHG ZLWK WKH DSSURDFK
DQGFROOLVLRQRIDVHDÀRRUVSUHDGLQJFHQWHUZLWK
D VXEGXFWLRQ ]RQH 8QIRUWXQDWHO\ WKH 5LYHUD
&RFRVSODWHERXQGDU\WKH5LYHUD7UDQVIRUPDQG
WKH UHPQDQW SDOHR5LYHUD 7UDQVIRUP DUH DOVR
ORFDWHGQHDUWKHFROOLVLRQ]RQHDQGVLJQL¿FDQWO\
FRPSOLFDWHWKHPRUSKRORJLFHOHPHQWVDVVRFLDWHG
ZLWKWKLVFROOLVLRQHJ%DQG\
7KH FRPSOH[LW\ RI WKH VHDÀRRU PRUSKRORJ\
DQG VHDÀRRU PDJQHWLF OLQHDWLRQV LQ WKLV DUHD
LQ FRQMXQFWLRQ ZLWK IRU WKH PRVW SDUW SRRUO\
QDYLJDWHGPDJQHWLFGDWDDQGVSDUVHPXOWLEHDP
FRYHUDJHKDVOHGWRVHYHUDOSURSRVDOVDVWRWKH
SODWH FRQ¿JXUDWLRQ DQG WHFWRQLF KLVWRU\ RI WKLV
DUHDHJ0DPPHULFN[DQG&DUPLFKDHO
%RXUJRLV DQG 0LFKDXG  %DQG\ 
/RQVGDOH  'H0HWV DQG :LOVRQ 
7KXV WR EHWWHU GH¿QH WKH PRUSKRORJ\ DQG
WHFWRQLF KLVWRU\ RI WKLV DUHD WRWDO ¿HOGPDULQH
PDJQHWLF GDWD ZHUH FROOHFWHG GXULQJ WZR
FDPSDLJQV0$57,&LQDQG0$57,&LQ
 DERDUG WKH %2 (/ 380$ DQG FRPELQHG
ZLWKPXOWLEHDPGDWDFROOHFWHGGXULQJ WKH
%$57)$0(; FDPSDLJQV RI WKH 12 /¶$WDODQWH
6RPH RI WKH EDWK\PHWULF GDWD RI WKH %$57
)$0(; FDPSDLJQV FRQGXFWHG LQ WKLV DUHD KDYH
EHHQSUHYLRXVO\SXEOLVKHG%DQG\HWDO
KRZHYHUWKHPDMRULW\RIWKHGDWDLQWKH
DUHDORFDWHGEHWZHHQWKH0$7DQGWKH(353&6
UHPDLQHGXQSXEOLVKHG
Previous Work
6HYHUDOSURSRVDOVH[LVWFRQFHUQLQJWKHHYROXWLRQ
RI WKH QRUWKHUQPRVW VHJPHQW RI WKH (353&6
SDUWLFXODUO\UHJDUGLQJLWVUHODWLRQWRWKHVRXWKHUQ
OLPLWRIWKH5LYHUDSODWH'LVFULPLQDWLQJEHWZHHQ
WKHVHSURSRVDOVKDVSURYHGGLI¿FXOWGXH WR WKH
KLJKO\ FRPSOH[ WHFWRQLFV RI WKH ]RQH DQG WR
WKH SRRU VSDWLDO FRYHUDJH RI WKHPDJQHWLF DQG
PXOWLEHDP EDWK\PHWULF GDWD 0DQ\ SUHYLRXV
VWXGLHVKDYHXVHGWKHVHDÀRRUPRUSKRORJ\DQG
WKHVHDÀRRUVSUHDGLQJPDJQHWLFOLQHDWLRQGDWDWR
WU\WRUHVROYHWKHNLQHPDWLFVDQGGHIRUPDWLRQDO
KLVWRU\RIWKLVDUHD6RPHRIWKHVHVWXGLHVZHUHRI
DUHJLRQDOIRFXVHJ0DPPHULFN[DQG.OLWJRUG
Figure 1.0RUSKRWHFWRQLFHOHPHQWVRI WKHVWXG\DUHD7KHDEEUHYLDWLRQVDUH3$& 3DFL¿F3ODWH1$0 1RUWK
$PHULFDQ3ODWH&2& &RFRV3ODWH5,9 5LYHUD3ODWH05 0DWKHPDWLFLDQ5LGJH0R7 0RFWH]XPD7URXJK
(** (O*RUGR*UDEHQ6&* 6RXWKHUQ&ROLPD*UDEHQ-% -DOLVFR%ORFN77 7DPD\R7UDQVIRUP57 5LYHUD
7UDQVIRUP357 3DOHR5LYHUD7UDQVIRUP066 0RFWH]XPD6SUHDGLQJ6HJPHQW(35356 (DVW3DFL¿F5LVH3DFL¿F
5LYHUD6HJPHQW(353&6 (DVW3DFL¿F5LVH3DFL¿F&RFRV6HJPHQW0$7 0LGGOH$PHULFDQ7UHQFK0RGL¿HGIURP
DeMets and Traylen 
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.OLWJRUGDQG0DPPHULFN[$WZDWHU
 ZKHUHDV RWKHUV ZHUH IRFXVHG PRUH
GLUHFWO\RQYDULRXVDVSHFWVRIWKHNLQHPDWLFVRI
WKH5LYHUD3ODWHHJ(LVVOHUDQG0F1DOO\
'H0HWV DQG 6WHLQ  %DQG\  %DQG\
DQG 3DUGR  'H0HWV DQG :LOVRQ 
%DQG\ HW DO    'H0HWV DQG
7UD\OHQ, -DUDPLOORDQG6XiUH]RURQ
WKHFRPSOH[LWLHVRIWKHYDULRXVERXQGDULHVRIWKH
5LYHUD3ODWHHJ%RXUJRLVHWDO%DQG\ et 
DO.RVWRJORGRYDQG%DQG\, 
3DUGRDQG6XiUH]/RQVGDOH
0LFKDXGHWDO ; %DQG\HWDO 
 %DQG\ DQG +LOGH,  6HUUDWR'tD] et 
DO  $OWKRXJK DOO RI WKHVH VWXGLHV KDYH
PDGHVLJQL¿FDQWFRQWULEXWLRQVWRXQGHUVWDQGLQJ
WKHWHFWRQLFVRIWKH5LYHUDSODWHWKH\KDYH\HW
WR SURYLGH D FOHDU XQGHUVWDQGLQJ RI HLWKHU WKH
UHFHQWHYROXWLRQRIWKHQRUWKHUQPRVWVHJPHQWRI
WKH(353&6RUWKHQDWXUHRIWKH5LYHUD&RFRV
SODWHERXQGDU\
0DPPHULFN[DQG.OLWJRUG >] and Klitgord 
DQG0DPPHULFN[ >@VKRZHGWKDWWKHPDJ
QHWLF OLQHDWLRQV RI WKH (35 IRUPHG VLQFH  0D
GRFXPHQWDUHORFDWLRQRIVHDÀRRUVSUHDGLQJIURP
WKH0DWKHPDWLFLDQ5LGJHWRWKHSUHVHQWORFDWLRQ
RIWKH(35DVWKH(35SURSDJDWHGQRUWKZDUGIURP
WKH2UR]FR)DFWXUH=RQHWRWKHDUHDRIWKH5LYHUD
7UDQVIRUP7KH\SURSRVHGWKDWWKHSURSDJDWLRQ
FHDVHGDWDERXW0D)LJXUH$DQGWKDWWKH
QRUWKZDUGH[WHQWRIWKHSURSDJDWLRQZDVDWWKH
5LYHUD 7UDQVIRUP ,Q FRQWUDVW %DQG\ 
VHHDOVR%DQG\DQG+LOGHSURSRVHGWKDW
WKH (353&6 SURSDJDWHG QRUWK RI WKH 5LYHUD
7UDQVIRUP UHDFKLQJ LWV QRUWKHUQ OLPLW QHDU WKH
0$7DWa0D)LJXUH%7KH\DOVRSURSR
VHGWKDWDW0D)LJXUHV&DQG'WKHSDUW
RI WKLV VSUHDGLQJ FHQWHU ORFDWHG QRUWK RI WKH
5LYHUD7UDQVIRUPZDVDEDQGRQHGGHFDSLWDWHGE\
WKHIRUPDWLRQRIWKH5LYHUD7UDQVIRUPDSURSRVDO
WKDWLVFRQVLVWHQWZLWKWKHVXEVHTXHQW¿QGLQJVRI
/RQVGDOH 0LFKDXGHWDOSURSRVHG
WKDW WKH (353&6 PD\ KDYH H[WHQGHG HYHQ
IXUWKHUQRUWKZDUGWKDQWKDWSURSRVHGE\%DQG\
 DQG WKDW WKH ULGJH VHJPHQW QRUWK RI
WKH5LYHUD7UDQVIRUPKDVVLQFHEHHQVXEGXFWHG
EHQHDWKWKH-DOLVFR%ORFN)LJXUH&
7KH QDWXUH RI WKH ERXQGDU\ EHWZHHQ WKH
5LYHUDDQG&RFRVSODWHVDVZHOODVWKHUHODWLYH
PRWLRQDFURVVWKHERXQGDU\LVDOVRFRQWURYHUVLDO
DQG YDULRXV SURSRVDOV KDYH EHHQ SUHVHQWHG
7KHVH SURSRVDOV FDQ EH FODVVL¿HG LQWR WKUHH
PDLQJURXSV7KH¿UVWJURXSSURSRVHVWKDWWKH
ERXQGDU\LVDJHQHUDOO\1(6:RULHQWHGVLQLVWUDO
WUDQVIRUP ERXQGDU\ WKH H[DFW RULHQWDWLRQ DQG
ORFDWLRQEHLQJVRPHZKDWGLIIHUHQWLQWKHYDULRXV
SURSRVDOV $WZDWHU  0ROQDU  5HLG
1L[RQ(LVVOHUDQG0F1DOO\
0DPPHULFN[DQG&DUPLFKDHO'H0HWVDQG
6WHLQ/RQVGDOH$YDULDQWRQWKLV
SURSRVDO LV WKDW RI 'H0HWV DQG :LOVRQ 
ZKRSURSRVHGWKDWWKHERXQGDU\LVDGLIXVH]RQH
RI OHIW ODWHUDO11(66:RULHQWHGVKHDULQJ7KH
VHFRQG JURXS %DQG\  .RVWRJORGRY DQG
%DQG\%DQG\HWDO
%DQG\ DQG +LOGH  6HUUDWR'tD] HW DO
SURSRVHVWKDW(O*RUGR*UDEHQLVWKHWLS
RIDULIWEHWZHHQWKH5LYHUDDQG&RFRVSODWHVDQG
WKDWWKLVULIWLVFXUUHQWO\SURSDJDWLQJ6:WRZDUGV
WKH(35UHVXOWLQJLQDVLWXDWLRQWKDWLVDQDORJRXV
Figure 2.3UHYLRXVPRGHOVIRUWKHHYROXWLRQRIWKHDUHDEHWZHHQWKH(3557DQG0$7RII0DQ]DQLOOR$0DPPHULFN[
DQG.OLWJRUGIRUWKHSHULRGV0DDQGWKHSUHVHQWGD\%%DQG\DQG+LOGHIRU0DDQG0D
&0LFKDXGet alIRUWKHSHULRGV0DDQGWKHSUHVHQWGD\
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WR WKH SUHVHQW GD\ *DODSRJRV WULSOH MXQFWLRQ
/RQVGDOH  7KH GLYHUJHQFH EHWZHHQ WKH
5LYHUD DQG&RFRV SODWHV LV SURSRVHG E\ %DQG\
 WR EH WKH UHVXOW RI WKH ULGJHWUHQFK
FROOLVLRQ RII WKH VRXWKHUQ WLS RI %DMD &DOLIRUQLD
DWDERXW0D/RQVGDOHDQGVXEVHTXHQW
SLYRWLQJRIWKH5LYHUDSODWHDZD\IURPWKHUHVWRI
WKH&RFRV3ODWHDSURSRVDOWKDWLVFRQVLVWHQWZLWK
WKHUHVXOWVRIUHFHQWVHLVPLFVWXGLHV<DQJHWDO 
/HyQ6RWRHWDO7KHWKLUGJURXS
SURSRVHV WKDW LW LVDGLIIXVHERXQGDU\EHWZHHQ
WKH&RFRVDQG1RUWK$PHULFDQSODWHV0LFKDXG
DQG%RXUJRLV0LFKDXGHWDO
Data and Methods
7ZRSULPDU\GDWDVHWVZHUHXVHG LQWKLVVWXG\
7KH¿UVWFRQVLVWVRI WKHSUHYLRXVO\XQSXEOLVKHG
WRWDO ¿HOG PDJQHWLF GDWD REWDLQHG GXULQJ WKH
0$57,&2FWREHU1RYHPEHUDQG
0$57,&-DQXDU\FDPSDLJQVRI
WKH%2(/380$7KHVKLS WUDFNVDORQJZKLFK
WKHPDJQHWLF GDWD ZDV FROOHFWHG DUH VKRZQ LQ
)LJXUH  7KH VHFRQG GDWD VHW FRQVLVWV RI WKH
PXOWLEHDP GDWD FROOHFWHG LQ WKH VWXG\ DUHD
GXULQJ WKH %$57)$0(; FDPSDLJQV RI WKH 12
/¶$WDODQWH FRQGXFWHG LQ  WKHVH GDWD DUH
SUHYLRXVO\XQSXEOLVKHGH[FHSWQHDUWKH0RFWH]XPD
6SUHDGLQJ&HQWHU 066ZKHUH WKH\KDYHEHHQ
SXEOLVKHG LQ %DQG\ et al  7KHVH GDWD
ZHUHVXSSOHPHQWHGZLWKGDWDIURPWKHIROORZLQJ
VRXUFHV5LGJH3URMHFWGDWDEDVH8QLWHG6WDWHV
1DWLRQDO*HRSK\VLFDO'DWD&HQWHU 1*'&86*6 
DQG +DUYDUG HDUWKTXDNH GDWDEDVHV 7KH DJHV
RI WKH OLWKRVSKHUH LQ WKH VWXG\ DUHD ZHUH GH
WHUPLQHG IURP WKH VHDÀRRU PDULQH PDJQHWLF
OLQHDWLRQVFRQVWUDLQHGE\RQHUHFHQWUDGLRPHWULF
DJHGHWHUPLQDWLRQRIRQHVHDÀRRUVDPSOHGUHG
JHGGXULQJ0$57,&&DQHWHWDO7KH
GHWDLOV RI WKLV DJH GHWHUPLQDWLRQ DUH JLYHQ LQ
6FKDDIHWDOPDQXVFULSWLQSUHSDUDWLRQ
7RWDO¿HOGPDULQHPDJQHWLFGDWDZHUHFROOHFWHG
XVLQJD*(20(75,&6*PDULQHSURWRQSUH
FHVVLRQ PDJQHWRPHWHU ZKLFK KDV D UHVROXWLRQ
RI  Q7 *HRPHWULFV ,QF  7R DYRLG
VKLSHIIHFWV WKHVHQVRUZDV WRZHGPHWHUV
EHKLQG WKH %2 (/ 380$ ZKLFK KDV D OHQJWK
RIPHWHUV$PHDVXUHPHQWZDVWDNHQHYHU\
 VHFRQGV 7KH ORFDWLRQV RI WKHPHDVXUHPHQWV
KDYHEHHQFRUUHFWHGIRUOD\EDFNDVWKHGDWDZHUH
EHLQJUHFRUGHGXVLQJWKH*(20(75,&60$*/2*
OLJKWSURJUDP
7R FRUUHFW IRU WKH GLXUQDO YDULDWLRQ GXULQJ
0$57,& D SHUPDQHQW EDVH VWDWLRQ ZDV
LQVWDOOHG¶¶¶1\¶¶¶:
ZLWKLQWKHµ(O1DUDQMR¶FDPSXVRIWKH8QLYHUVLGDG
GHO0DUGH&ROLPD0DQ]DQLOOR&ROLPD5HDGLQJV
ZHUH WDNHQ ZLWK WKH 6LQWUH[ (QYLPDJ SURWRQ
SUHFHVVLRQ PDJQHWRPHWHU DW  PLQ LQWHUYDOV
$ PDJQHWLF VWRUP EHJDQ RQ 1RYHPEHU  DQG
Figure 3.0DSRIWKHVKLSWUDFNV
DORQJZKLFKWKHPDJQHWLFGDWDZDV
FROOHFWHG7KHWUDFNVRI0$57,&
DUH VKRZQ LQ EOXH DQG WKRVH RI
0$57,& DUH VKRZQ LQ JUHHQ
'UHGJH VLWHV DUH VKRZQ LQ UHG
VDPSOHVREWDLQHGDQGDJHGDWHG
DQG\HOORZQRVDPSOHREWDLQHG
%DFNJURXQGEDWK\PHWU\PDSIURP
*HR0DS$SS ZZZJHRPDSDSS
org
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(DVW RI WKH (353&6 WZR DEDQGRQHG ULGJH
VHJPHQWV DUH LGHQWL¿HG VHJPHQWV 3 DQG 3
)LJXUH 7KHPDJQHWLF OLQHDWLRQV LQGLFDWH WKDW 
VHDÀRRU VSUHDGLQJ DORQJ ULGJH VHJPHQW 3
FHDVHG MXVW DIWHU WKH WLPH RI DQRPDO\ 5 DV
$QRPDO\-LVREVHUYHGWRERWKVLGHVRI37KLV
LVVOLJKWO\ROGHUWKDQWKDWSURSRVHGE\%DQG\et 
DOZKRSURSRVHGWKDW3ZDVDEDQGRQHG
DW0DEDVHGRQWKHDQRPDO\SDWWHUQDORQJ
WKH0667KHWLPHRIDEDQGRQPHQWRI3LVQRW
GHWHUPLQDEOHIURPWKHPDJQHWLFGDWD+RZHYHU
3 LV PRVW OLNHO\ DVVRFLDWHG ZLWK D VRXWKZDUG
FHVVDWLRQ RI VSUHDGLQJ DORQJ WKH (353&6 DQG
WKHUHIRUH VHDÀRRU VSUHDGLQJ DORQJ 3 PRVW
OLNHO\FHDVHGZLWKLQWKHSDVWP\
%HWZHHQ3DQGWKH0$7DQRPDOLHVWR5DUH REVHUYHGZLWKLQ WKH VWXG\DUHD$QRPDOLHV
WR$WHUPLQDWHDWWKHVRXWKHUQERXQGDU\RIWKH(O*RUGR*UDEHQZKHUHDVDQRPDOLHV5DQG
-H[WHQGXQGLVUXSWHGQRUWKZDUG WR WKH ODWLWXGH
RIWKHSDOHR5LYHUD7UDQVIRUP$QRPDO\$ and $QRPDO\  DOVR DSSHDU WR H[WHQG QRUWKZDUG
WR 1 +RZHYHU LQ FRQWUDVW WR DQRPDOLHV
5 DQG - DQRPDOLHV  DQG $ DUH GLVUXSWHGSDUWLFXODUO\LQWKHDUHDMXVWZHVWRIWKH(O*RUGR
*UDEHQDW1ZKHUHERWKDQRPDOLHVH[KLELWD
VLJQL¿FDQWGHFUHDVHLQWKHLUPDJQLWXGHV2QWKH
QRUWKÀDQNRIWKLVDUHDRIGHFUHDVHGPDJQLWXGH
$QRPDO\$PD\EHGHÀHFWHGZHVWZDUGLHWKHFUXVWDSSHDUV WREH URWDWHGFORFNZLVH2Q WKH
VRXWKÀDQNRIWKLVDUHDRIGHFUHDVHGPDJQLWXGH
$QRPDO\  DOVR DSSHDUV WR EHQG VOLJKWO\
ZHVWZDUG7KLVSDWWHUQRIGLVUXSWLRQLVFRQVLVWHQW
ZLWK WKH SURSRVDO RI %DQG\  WKDW WKH (O
*RUGR*UDEHQLVWKHWLSRID6:SURSDJDWLQJULIW
VLWXDWHGEHWZHHQWKH5LYHUDDQG&RFRVSODWHV 
$OVR WR WKH HDVW RI WKH (35 $QRPDO\ $ H[KLELWV D SURPLQHQW ZHVWZDUG GHÀHFWLRQ DW
1ZKHUH LWDSSURDFKHVDSURPLQHQW(1(
:6: HORQJDWHG PDJQHWLF KLJK KHQFHIRUWK LV
WHUPHG WKH ³0DQ]DQLOOR 0DJQHWLF /LQHDPHQW´
7KLVZHVWZDUGEHQGVXJJHVWVWKDWWKHDUHDRIWKH
0DQ]DQLOOR0DJQHWLF/LQHDPHQWPD\EH ORFDWHG
ZLWKLQ D JHQHUDOO\ HDVWZHVW WUHQGLQJ VLQLVWUDO
VKHDUFRXSOH
&RQVLVWHQW ZLWK SUHYLRXV VWXGLHV HJ
/RQVGDOH  WKH ROGHUPDJQHWLF OLQHDWLRQV
ORFDWHG QRUWK RI WKH 5LYHUD 7UDQVIRUP OLQHD
WLRQV $ WR 1 DUH GHÀHFWHG ZHVWZDUG DVWKH\ DSSURDFK WKH 5LYHUD 7UDQVIRUP LQ JRRG
DJUHHPHQWZLWKWKHEDWK\PHWULFGDWD)LJXUH
,Q FRQWUDVW WKH QHZ GDWD VKRZV WKDW QRQH RI
WKH OLQHDWLRQV ORFDWHGHDVWRI1DUHGHÀHFWHGZHVWZDUGLQVWHDGWKH\H[KLELWDVOLJKWHDVWZDUG
GHÀHFWLRQ DV WKH\ DSSURDFK WKH 0DQ]DQLOOR
0DJQHWLF /LQHDPHQW 7KLV LV DOVR REVHUYHG LQ
WKHEDWK\PHWULFGDWDZKHUHDGLIIHUHQFH LQ WKH
VHDÀRRUPRUSKRORJ\ LV REVHUYHG WR HLWKHU VLGH
RI:QRUWKRI WKH5LYHUD)UDFWXUH=RQH
GDWDFROOHFWHGGXULQJWKHVWRUPZHUHQRWXVHG
7KH EDVH VWDWLRQ PDJQHWRPHWHU ZDV GRZQ RQ
1RYHPEHU  DQG 1RYHPEHU  )RU WKHVH WZR
GD\V WKHPDJQHWLFUHFRUG IURPWKHSHUPDQHQW
REVHUYDWRU\DW7HROR\XFDQ0p[LFRZDVXVHGWR
PDNHWKHGLXUQDOFRUUHFWLRQVDIWHUKDYLQJEHHQ
VKLIWHGWR¿WWKH&ROLPDGDWD0RUHLQIRUPDWLRQ
RQWKHWUHDWPHQWRIWKHEDVHVWDWLRQGDWDFDQEH
IRXQGLQ3HOiH]*DYLULD
7R FRUUHFW IRU WKH GLXUQDO YDULDWLRQ GXULQJ
0$57,&DSHUPDQHQWEDVHVWDWLRQZDVVHWXS
LQWKH81$0%LRORJLFDO5HVHUYH&KDPHOD-DOLVFR
¶¶¶1\¶¶¶:5HDGLQJVZHUH
WDNHQDWPLQXWHLQWHUYDOVXVLQJD*(20(75,&6
*$;SURWRQSUHFHVVLRQPDJQHWRPHWHU
7KH VHOHFWLRQ FULWHULD IRU ERWK EDVH VWDWLRQV
ZHUHWKDWWKHVWDWLRQVZHUHORFDWHGLQDQDUHD
KDYLQJDORZPDJQHWLFJUDGLHQWQ7P
OHVVWKDQNPIURPWKHVWXG\DUHDPRUH
WKDQ  PHWHUV IURP EXLOGLQJV URDGV SRZHU
OLQHVRUDQ\RWKHUREMHFWVWKDWPLJKWJHQHUDWH
PDJQHWLFQRLVH%UHLQHU
$IWHU UHPRYLQJ WKH GLXUQDO YDULDWLRQ WKH
GDWD ZHUH QH[W FRUUHFWHG IRU VKLS¶V KHDGLQJ
IROORZLQJWKHPHWKRGVSUHVHQWHGE\%XOODUGDQG
0DVRQ  :KLWPDUVK DQG -RQHV 
DQG%XFKDQDQet al1H[WWKHVHYDOXHV
ZHUH UHGXFHG WR PDJQHWLF DQRPDO\ YDOXHV E\
VXEWUDFWLQJRXWWKHYDOXHRIWKHPDLQ¿HOGXVLQJ
WKH ,$*$ ,*5) 0RGHO ZKLFK ZDV REWDLQHG
IURP WKH 8QLWHG 6WDWHV 1DWLRQDO *HRSK\VLFDO
'DWD&HQWHU
7KHPXOWLEHDPEDWK\PHWULFGDWDRIWKH
%$57)$0(; FDPSDLJQV ZHUH FROOHFWHG ZLWK D
GXDO6,05$'(0PXOWLEHDPV\VWHPDQGWKH
UDZ GDWD ZDV SURFHVVHG XVLQJ WKH &$5$,%(6
VRIWZDUHZKLOHRQERDUGE\,)5(0(5WHFKQLFLDQV
WRSURGXFHD[PHWHUJULGRIEDWK\PHWULF
YDOXHV7KHVHYDOXHVZHUHFRPELQHGZLWKH[LVWLQJ
PXOWLEHDP GDWD WR SURGXFH D QHZ EDWK\PHWU\
PDS)LJXUH
Results
7KHQHZPDSRIWKHVHDÀRRUPDJQHWLFDQRPDO\
OLQHDWLRQV)LJXUHLQGLFDWHVWKDWLQWKHVRXWKHUQ
SDUW RI WKH VWXG\ DUHD WKH UHFHQW PDJQHWLF
DQRPDOLHVDUHIRUWKHPRVWSDUWFRQWLQXRXVDQG
XQGLVUXSWHGVRXWKRI1FRQVLVWHQWZLWKWKH
VHDÀRRUPRUSKRORJ\)LJXUH1RUWKRI1
LQWKHDUHDLPPHGLDWHO\ZHVWRIWKH(353&6WKH
ROGHU OLQHDWLRQVDUHXQLGHQWL¿DEOHDV WKH\KDYH
EHHQ GLVUXSWHG ERWK E\ WKH UHFHQW VRXWKZDUG
SURSDJDWLRQRIWKH066DQGWKHUHFHQWQRUWKZDUG
SURSDJDWLRQRIWKHQRUWKHUQWLSRIWKH(353&6
7KHOLQHDWLRQVDUHDOVRXQLGHQWL¿DEOHLQWKHDUHD
ORFDWHG EHWZHHQ WKH DFWLYH WLS RI WKH (353&6
DQGWKH3DOHR5LYHUD7UDQVIRUP
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Figure 4.3ULQFLSOHPRUSKRWHFWRQLFHOHPHQWVVXSHULPSRVHGRQEDWK\PHWU\7KHEDWK\PHWU\PDSZDVFRQVWUXFWHGXVLQJ
WKHDYDLODEOHPXOWLEHDPLQFOXGLQJSUHYLRXVO\XQSXEOLVKHGGDWDIURPWKH)$0(;%$57FDPSDLJQV$EUHYLDWLRQV
DUH 5)= 5LYHUD)UDFWXUH=RQH0+ 0DQ]DQLOORKRUVW06636)2 2XWHU3VHXGR)DXOWDVVRFLDWHGZLWK WKH
SURSDJDWLRQRIWKH0RFWH]XPD6SUHDGLQJ6HJPHQW06636), ,QQHU3VHXGR)DXOWDVVRFLDWHGZLWKWKHSURSDJDWLRQ
RIWKH0RFWH]XPD6SUHDGLQJ6HJPHQW3\3UHOLFWVSUHDGLQJVHJPHQWVRIWKH(352WKHUDEEUHYLDWLRQVDUHWKRVH
XVHGLQ)LJXUH
SDOHR5LYHUD7UDQVIRUPWHUPLQRORJ\IURP%DQG\
HWDO7KHEURDGSRVLWLYHDQRPDO\ORFDWHG
MXVW HDVW RI $QRPDO\ 1 KDV EHHQ WHQWDWLYHO\LGHQWL¿HGDV$QRPDO\E\%DQG\ 7KLV
DQRPDO\WHUPLQDWHVDJDLQVWWKHZHVWHQGRIWKH
0DQ]DQLOOR0DJQHWLF/LQHDPHQWDQGLWLQWHUVHFWV
WKH0$7RII&KDPHOD-DOLVFRDW1
7KH0DQ]DQLOOR0DJQHWLF /LQHDPHQW FRQVLVWV
RI WZR (1(:6: VHJPHQWV ZKLFK DUH RIIVHW
LQ D ULJKWVWHSSLQJPDQQHU LQ WKH WUHQFK 7KLV
OLQHDPHQWLVDOLJQHGZLWKWKH0DQ]DQLOORJUDEHQ
HJ %DQG\HW DO  DQG LWV SURMHFWLRQ LV
WRZDUGV WKH SRUW RI 0DQ]DQLOOR ,W LV WHPSWLQJ
WR DVVRFLDWH WKLV OLQHDPHQW ZLWK D WUDQVIRUP
ERXQGDU\EHWZHHQWKH5LYHUDDQG&RFRVSODWHV
KRZHYHU WKH OLQHDPHQW GRHV QRW FRLQFLGH ZLWK
DQ\ EDWK\PHWULF IHDWXUH W\SLFDOO\ DVVRFLDWHG
ZLWKDPDMRUWUDQVIRUPSODWHERXQGDU\)LJXUHV
DQG)XUWKHUWKHULJKWVWHSSLQJRIIVHWRIWKH
WZRVHJPHQWVRIWKHOLQHDPHQWLQGLFDWHVWKDWLILW
ZHUHDWUDQVIRUPWKHVHQVHRIPRWLRQZRXOGEH
GH[WUDO7KLVLVLQFRQWUDVWWRWKHVLQLVWUDOVHQVH
RIPRWLRQLQGLFDWHGE\WKHGHÀHFWLRQRI$QRPDO\
DFURVVWKHOLQHDPHQWDVQRWHGDERYH+HQFH
WKHRULJLQRIWKLVOLQHDPHQWLVXQFHUWDLQ
7KH EDWK\PHWU\ LQ WKLV DUHD FDQ EH GLYLGHG
LQWR VHYHUDO PRUSKRWHFWRQLF ]RQHV )LJXUH 
6HYHUDO RI WKHVH ]RQHVKDYHEHHQGHVFULEHG LQ
SUHYLRXVVWXGLHV7KHVHLQFOXGH]RQHV$ZKLFK
DUHFOHDUO\IRUPHGLQUHODWLRQWRWKHSURSDJDWLRQ
RI WKH (353&6 DQG 066 0DPPHULFN[
%DQG\DQG%DQG\HWDO]RQHV
)ZHVWRIWKH0RFWH]XPD7URXJKDQGHDVWRIWKH
0LFKRDFDQ WURXJKDUH WKHROGFUXVWFUHDWHGDW
WKH0DWKHPDWLFLDQ5LGJHWKURXJKZKLFKWKH(35
SURSDJDWHG 0DPPHULFN[ DQG .OLWJRUG 
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.OLWJRUGDQG0DPPHULFN[DQG=RQH
%LVWKHROGFUXVWIRUPHGDWWKH5LYHUD5LVHZKLFK
LV EHQW ZHVWZDUG DV LW DSSURDFKHV WKH 5LYHUD
7UDQVIRUP 7KLV EHQGLQJ KDV EHHQ SURSRVHG WR
EHGXHWRVKHDULQJGXULQJWKHLQLWLDOIRUPDWLRQRI
WKH5LYHUD7UDQVIRUP/RQVGDOH
6HYHUDOSUHYLRXVO\XQGLVFULEHGPRUSKRWHFWRQLF
]RQHVFDQEHVHHQLQWKHQHZEDWK\PHWULFPDS
7KH¿UVWRIWKHVH=RQH&FRQ¿UPVWKDWWKH(35
3&6KDVLQGHHGSURSDJDWHGQRUWKRIWKHSDOHR
5LYHUDWUDQVIRUPDVSURSRVHGE\%DQG\
7KHZHVWHUQOLPLWRIWKLV]RQHLVFOHDUO\PDUNHG
E\ D FKDQJH LQ VHDÀRRU IDEULF DVZHOO DV E\ D
SURPLQHQWHVFDUSPHQWWKHWHFWRQLFSVHXGRIDXOW
RIWKHSURSDJDWRUWKDWLVGRZQGURSSHGWRWKH
HDVW )LJXUH  7KH VHDÀRRU VSUHDGLQJ IDEULF
ZLWKLQ ]RQH & WUHQGV 11:66( DQG XQOLNH WKH
VHDÀRRUIDEULFLQ]RQH%WRWKHZHVWWKHVHDÀRRU
IDEULFGRHVQRWEHQGZHVWZDUGDVLWDSSURDFKHV
WKH SDOHR5LYHUD 7UDQVIRUP 7KLV VSUHDGLQJ
IDEULF LV FXW E\ WZR VKRUW SDUDOOHO 11(66:
VWULNLQJIDXOWVQHDUWKH0$7DW1)LJXUH
7KHHDVWHUQWHFWRQLFSVHXGRIDXOWRI=RQH&LVQRW
HQWLUHO\FOHDUEXWPD\FRUUHVSRQGWRWKH11:
66(EDWK\PHWULFULGJHORFDWHGEHWZHHQ
DQG7KHDJHRIWKHVHDÀRRUZLWKLQ]RQH
&RQLWVZHVWHUQVLGHVHH)LJXUHIRUORFDWLRQ
KDVEHHQGDWHGDV0DDQG
0D 6FKDDI et al  FRQVLVWHQW ZLWK WKH
SURSRVDOWKDWWKHEURDGDQRPDO\ORFDWHGHDVWRI
DQRPDO\1PD\LQGHHGEH$QRPDO\
7KHQHZEDWK\PHWULFGDWDDOVRLQGLFDWHVWKDW
WKH0$7LQWKLVDUHDFDQEHVXEGLYLGHGLQWRWKUHH
PRUSKRORJLF]RQHV''DQG(RQ)LJXUH
$ SURPLQHQW HDVWZHVW RULHQWHG GRZQWRWKH
QRUWK HVFDUSPHQW IRU UHDVRQV H[SODLQHG LQ
WKH QH[W VHFWLRQ WKLV HVFDUSPHQW LV FDOOHG WKH
3DOHR7UDQVIRUPDGD GH &ROLPD RU WKH 3&R7
VHSDUDWHV ]RQH ' WR WKH QRUWK IURP ]RQH '
1RUWK RI WKH 3&R7 WKH ÀDW WUHQFK ÀRRU ZLGHQV
Figure 5.0DJQHWLFDQRPDO\PDS7KHSULQFLSOHPRUSKRWHFWRQLFHOHPHQWVDUHVXSHULPSRVHGWRDLGLQWKHLQWHUSUHWDWLRQ
1XPEHURQWKHOLQHDWLRQVDUHWKHOLQHDWLRQLGHQWL¿FDWLRQV00/ 0DQ]DQLOOR0DJQHWLF/LQHDPHQW6HH¿JXUHVDQG
IRUGH¿QLWLRQVRIWKHRWKHUDEEUHYLDWLRQV
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DEUXSWO\ =RQH ( LV WKH (O *RUGR *UDEHQ DUHD
%RXUJRLVHW DO ZKLFK LV D ]RQH RI KLJK
KHDWÀRZ.KXWRUVNR\et alDQGWKLQQHG
RFHDQLF FUXVW 6HUUDWR±'LD]HW DO  =RQH
'LVDSUHYLRXVO\XQUHFRJQL]HG]RQHFRQWDLQLQJ
VHDPRXQWV IDXOW VFDUSV WKH PRVW SURPLQHQW
RIZKLFK LVKHUHLQ UHIHUUHG WRDV WKH0DQ]DQLOOR
(VFDUSPHQWRULHQWHGSHUSHQGLFXODUWRWKHVWULNH
RI WKH WUHQFKDQGVPDOOEDWK\PHWULF ULGJHV WKDW
ULVH DERYH WKH VHGLPHQW FRYHU =RQHV ' DUH
WKHW\SLFDOWUHQFKPRUSKRWHFWRQLFGRPDLQV7KH
PRUSKRORJLF FRPSOH[LWLHV RI ]RQHV ' DQG (
DUHPRVW OLNHO\ DVVRFLDWHGZLWK GHIRUPDWLRQZL
WKLQ WKH5LYHUD&RFRV3ODWH%RXQGDU\ ,W LV DOVR
LPSRUWDQW WR QRWH WKDW ]RQH ' FRQWDLQV WKH
0DQ]DQLOOR0DJQHWLF/LQHDWLRQ
7KH SDUW RI =RQH * ORFDWHG MXVW ZHVW DQG
1:RIWKH(O*RUGR*UDEHQZDV¿UVWLGHQWL¿HG
QHDU WKH WUHQFKE\0LFKDXGHW DO  7KH
VHDÀRRU LQ WKLV ]RQH LV RULHQWHG FORFNZLVH RI
WKDWH[KLELWHGE\ WKHFUXVW IRUPHGDW WKH(35
3&6 0LFKDXG et al  SURSRVH WKDW WKLV
GLIIHUHQFH LQ UHRULHQWDWLRQ PD\ UHÀHFW ROGHU
FUXVWIRUPHGDORQJWKH(353&6SULRUWR0D
$OWHUQDWLYHO\ LWPD\ LQUHÀHFW WKHGLVUXSWLRQRI
\RXQJFUXVW IRUPHGDW WKH(353&6GXHWR WKH
6:SURSDJDWLRQRIWKH(O*RUGR*UDEHQWRZDUGV
WKH (35 %DQG\  RU PRUH JHQHUDOO\ WR
GLVUXSWLRQ UHODWHG WR WKH GHYHORSPHQW RI WKH
5LYHUD&RFRVSODWHERXQGDU\
Tectonic history of the Rivera-Cocos plate 
boundary
7KHUHVXOWVRIWKLVVWXG\LQFRQMXQFWLRQZLWKWKH
UHVXOWVRISULRUVWXGLHVLQGLFDWHWKDWWKHFRPSOH[
PRUSKRORJ\LQWKHERXQGDU\EHWZHHQWKH5LYHUD
DQG&RFRVSODWHV LV WKH UHVXOWRI WKHHIIHFWVRI
 WKH QRUWKZDUG SURSDJDWLRQ RI WKH (353&6
WKURXJKWKHROGHUSUHH[LVWLQJVHDÀRRUIRUPHGDW
WKH5LYHUD5LVHDQGLWVHYHQWXDOFROOLVLRQZLWKWKH
0$7RII&KDPHODWKHVXEVHTXHQWGHFDSLWDWLRQ
RIWKH(353&6GXULQJWKHLQLWLDOIRUPDWLRQRIWKH
5LYHUD 7UDQVIRUP  GHIRUPDWLRQ DVVRFLDWHG
ZLWK WKH IRUPDWLRQ RI WKH 5LYHUD&RFRV SODWH
ERXQGDU\ DQG  UHRUJDQL]DWLRQV RI ERWK WKH
ORFDWLRQ DQG GLUHFWLRQV RI SURSDJDWLRQ LH
VHYHUDOHSLVRGHVRIVHOIGHFDSLWDWLRQ0DFGRQDOG
HWDORUF\FOLFULIWIDLOXUH:LOVRQ
DQGWKHIRUPDWLRQRIWKH066
7KHQHZUHYLVLRQRIWKHPDJQHWLFDQRPDOLHV
WKH QHZ DJH GDWH DQG WKH QHZ PXOWLEHDP
EDWK\PHWULFGDWDFRQ¿UPWKHSUHVHQFHRIDUHOLFW
VSUHDGLQJFHQWHUWKDWSURSDJDWHGSDVWWKHODWLWXGH
RIWKH(O*RUGR*UDEHQWHUPLQDWLQJDWWKH0$7
a1DWa0D)LJXUH$WWKLVWLPHWKH
Figure 6. 0DJQHWLF DQRPDO\
OLQHDWLRQV VXSHULPSRVHG RQ D
VFKHPDWLF UHSUHVHQWDWLRQ RI WKH
GLIIHUHQWPRUSKRWHFWRQLF ]RQHV LQ
WKHVWXG\DUHD6HHWH[WIRUGHWDLOV
3&R7   3DOHR&ROLPD 7UDQVIRUP
266   2YHUODSSLQJ 6SUHDGLQJ
6\V WHP  06F    0DQ]DQ L O O R
(VFDUSPHQW0RUSKRORJLF]RQH+LV
WKH&RQWLQHQWDO6KHOI6HH¿JXUHV
DQGIRUGH¿QLWLRQVRIWKHRWKHU
DEEUHYLDWLRQV
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3&R7PD\KDYHIRUPHGLQDPDQQHUSURSRVHGE\
0LFKDXGHWDO 6SHFL¿FDOO\SULRU WR WKH
VRXWKZDUGFHVVDWLRQRIVSUHDGLQJWKH3&R7PD\
KDYH IRUPHG DV D WUDQVIRUP OLQNLQJ WKH WLS RI
WKH(353&6ZLWKWKH0$7,IVRWKHSUHVHQFHRI
WKH3&R7LPSOLHVWKDWDVHJPHQWRIWKH(35KDV
EHHQVXEGXFWHGEHORZWKH-DOLVFRPDUJLQQRUWK
RI&KDPHODVHH)LJXUHE6KRUWO\DIWHU0D
WKHVSUHDGLQJFHQWHUZDVDEDQGRQHGSHUKDSVDV
D JUDGXDO VRXWKZDUG SURJUHVVLQJ FHVVDWLRQ RI
VSUHDGLQJRUDVDQDEUXSWGHFDSLWDWLRQGXH WR
WKHIRUPDWLRQRIWKH5LYHUD7UDQVIRUPDW0D
%HWZHHQDQG0DWKH(353&6VWDELOL]HG
DW WKH SUHVHQWGD\ UHOLFW VSUHDGLQJ FHQWHU 3
DQG WKH 5LYHUD 7UDQVIRUP(35 HDVWHUQ MXQFWLRQ
ZDV ORFDWHGDWWKHQRUWKHUQWLSRI3,W LVYHU\
WHPSWLQJWRSURSRVHWKDWWKH0DQ]DQLOOR0DJQHWLF
/LQHDPHQW ZDV D WUDQVIRUP ERXQGDU\ EHWZHHQ
WKH 5LYHUD DQG &RFRV SODWHV GXULQJ WKLV WLPH
+RZHYHUWKLVLVXQFOHDUDVWKHZHVWHUQH[WHQWRI
WKLV OLQHDPHQW OLHV WR WKH QRUWK RI WKH MXQFWLRQ
RI WKH SDOHR5LYHUD 7UDQVIRUP ZLWK 3 DQG WKH
PRUSKRORJ\ DVVRFLDWHG ZLWK WKLV OLQHDPHQW LV
QRWFRQYLQFLQJO\WKDWRIDPDMRUSODWHERXQGDU\
WUDQVIRUP $OWHUQDWLYHO\ VLQFH  0D WKH DUHD
HDVW RI WKH GHFDSLWDWHG (35 WLS ZHVW RI WKH
0$7VRXWKRIWKH3&R7DQGQRUWKRIWKHLQIHUUHG
(DVW &ODULRQ )UDFWXUH =RQH (&)= DSSHDUV WR
KDYHEHHQEURNHQ LQWRVPDOO FUXVWDOEORFNV WKDW
KDYH EHHQ URWDWHG DQG XSOLIWHG WKH 0DQ]DQLOOR
0DJQHWLF/LQHDWLRQDQGLWVDVVRFLDWHG0DQ]DQLOOR
(VFDUSPHQWPD\EHDUHVXOWRIWKLVGHIRUPDWLRQ
$W DERXW  0D WKH SODWH ERXQGDU\ DJDLQ
EHFDPH XQVWDEOH DQG WKH (353&6 RQFH DJDLQ
EHJDQWRUHWUHDWVRXWKZDUGXQGHUJRLQJDWOHDVW
WZRHSLVRGHVRIVHOIGHFDSLWDWLRQZKLFKUHVXOWHG
LQUHOLFWULIW3DQGWKHSUHVHQWGD\ULIWWLSZKLFK
KDV UHFHQWO\ EHHQ SURSDJDWLQJ QRUWKZDUG DQG
PD\EHGHFDSLWDWHGLQWKHIXWXUH,QFRQMXQFWLRQ
ZLWK WKLV QHZ SHULRG RI VRXWKZDUG FHVVDWLRQ
RI VSUHDGLQJ DORQJ WKH (353&6 WKH 066 KDV
SURSDJDWHGVRXWKZDUGVLQFHLWVLQFHSWLRQDW
0D%DQG\%DQG\HWDOZKLFKKDV
OHGWRWKHSUHVHQWGD\PRUSKRORJ\LOOXVWUDWHGLQ
)LJXUH
&OHDUO\WKHSUHVHQWGD\PRUSKRWHFWRQLFHOH
PHQWVDUHQRWWKRVHW\SLFDOO\REVHUYHGIRUPDMRU
WUDQVIRUPSODWHERXQGDULHVDQGDVDUHVXOWWKH
QDWXUH RI WKH ERXQGDU\ UHPDLQV XQFOHDU 7KH
GHIRUPDWLRQRI WKHEDWK\PHWU\DQGPDJQHWLF OL
QHDWLRQVZHVWRIWKH(O*RUGR*UDEHQDUHFOHDUO\
FRQVLVWHQWZLWKD6:SURSDJDWLQJ]RQHRIH[WHQVLRQ
EHWZHHQWKH5LYHUDDQG&RFRVSODWHVDVSURSRVHG
E\%DQG\+RZHYHUWKLVDORQHZRXOGQRW
H[SODLQWKHVWULNHVOLSIRFDOPHFKDQLVPVROXWLRQV
Figure 7.6FKHPDWLFUHSUHVHQWDWLRQV
RIWKHWHFWRQLFHYROXWLRQIURP0D
WR0D
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IRU HYHQWV RFFXUULQJ LQ WKLV UHJLRQ )LJXUH 
$OWHUQDWLYHO\WKHPRVWSURPLQHQWGHYLDWLRQLQWKH
PDJQHWLFOLQHDWLRQVRFFXUVQRUWKRIWKH(O*RUGR
JUDEHQ DW WKH 0DQ]DQLOOR 0DJQHWLF OLQHDPHQW
+RZHYHU WKH RULHQWDWLRQ RI WKLV OLQHDPHQW LV
not FRQVLVWHQWZLWK WKHRULHQWDWLRQRI WKHQRGDO
SODQHV RI WKH IRFDOPHFKDQLVPV RI HDUWKTXDNHV
RFFXUULQJ LQ WKLV DUHD WKLV PDJQHWLF OLQHDWLRQ
GRHVQRWSRVHVD WUDQVIRUPPRUSKRORJ\DQG LW
GRHVQRWFXWDFURVVPRUSKRWHFWRQLF]RQH&LH
LWGRHVQRWFRQQHFWZLWKHLWKHUWKH066RUZLWK
WKH(353&67KXVLWGRHVQRWDSSHDUWREHWKH
SUHVHQWGD\ERXQGDU\*LYHQWKHPDJQHWLFDQG
PRUSKRORJLFVLJQDWXUHRIWKLVDUHDWKHSUHVHQW
GD\5LYHUD&RFRVERXQGDU\LILWH[LVWVDSSHDUV
WR EH D EURDG ]RQH RI GHIRUPDWLRQ H[WHQGLQJ
IURP WKH(O*RUGR*UDEHQDWZKLFK LWDSSHDUV
WREHH[WHQVLRQDOWR1ZKHUH LVDSSHDUVWR
EHVXEMHFWHGWRHLWKHU16RU(:RULHQWHGVKHDU
VWUHVVHV
Conclusions
7KHSULQFLSOHFRQFOXVLRQVRIWKLVVWXG\DUH
 7KH GHYHORSPHQW RI WKH 5LYHUD&RFRV
SODWHERXQGDU\LVLQÀXHQFHGE\WKHHYROXWLRQRI
WKH(353&6DQGLWVFORVHSUR[LPLW\WRWKH0$7DV
ZHOODVE\WKHIRUPDWLRQRIWKH5LYHUD7UDQVIRUP
$SURPLQHQWKLJKDPSOLWXGHHQHFKHORQ
PDJQHWLFDQRPDO\RULHQWHGURXJKO\SHUSHQGLFXODU
WR WKH 0$7 LV REVHUYHG EHWZHHQ 1 DQG
17KLVDQRPDO\WKH0DQ]DQLOOR0DJQHWLF
/LQHDPHQW FRQVLVWV RI WZR ULJKWVWHSSLQJ
HQHFKHORQ VHJPHQWV DQG LV DOLJQHG ZLWK WKH
0DQ]DQLOOR7URXJKIRUPHGZLWKLQWKHFRQWLQHQWDO
VORSH DQG VKHOI DUHD RI WKH RYHUULGLQJ 1RUWK
$PHULFDQ SODWH $QRPDO\ $ EHQGV VKDUSO\ZHVWZDUGDV LWDSSURDFKHV WKLV OLQHDPHQW IURP
WKH VRXWK LQGLFDWHG WKDW LW PDUNV D FUXVWDO
GLVFRQWLQXLW\
Figure 8.(DUWKTXDNH&HQWURLG0RPHQW7HQVRUVROXWLRQVDVRI-XO\VXSHULPSRVHGRQWKHQHZEDWK\PHWU\
PDS 1RWH WKH VWULNH VOLSPHFKDQLVPV ZLWKLQ WKH DUHD MXVW VHDZDUG RI WKH 0$7 )RFDOPHFKDQLVP VROXWLRQV
REWDLQHG IURP WKH 86*6 KWWSQHLFXVJVJRYQHLVVRSDU DQG WKH &HQWURLG0RPHQW 7HQVRU &DWDORJXH 
KWWSZZZJOREDOFPWRUJ&07VHDUFKKWPO
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 7KH RULJLQ RI WKH 0DQ]DQLOOR 0DJQHWLF
/LQHDPHQWLVXQFHUWDLQ,WFRQQHFWVZLWKQHLWKHU
WKH066QRU WKH DFWLYH (353&6 WKXV LW GRHV
QRW DSSHDU WR EH DQ DFWLYH SODWH ERXQGDU\
7KH OLQHDPHQW FRLQFLGHV ZLWK WKH 0DQ]DQLOOR
(VFDUSPHQWKRZHYHU WKLVPRUSKRORJLF IHDWXUH
LV QRW W\SLFDO RI D WUDQVIRUP SODWH ERXQGDU\
7KXVLWGRHVQRWDSSHDUWREHDQROGHUSUHVHQWO\
LQDFWLYHSODWHERXQGDU\
7KHDQRPDOLHVRQWKH5LYHUDSODWHQRUWKRI
WKH0DQ]DQLOOR0DJQHWLF/LQHDWLRQH[KLELWDVOLJKW
HDVWZDUGEHQGDV WKH\DSSURDFK WKLV OLQHDWLRQ
LQVKDUSFRQWUDVWWROLQHDWLRQVRIWKH5LYHUDSODWH
WRWKHZHVWHJ$QRPDOLHV11$UHWFZKLFKEHQGVKDUSO\ZHVWZDUGDVWKH\DSSURDFK
WKH5LYHUD7UDQVIRUP3DOHR5LYHUD7UDQVIRUP
7KH(353&6SURSDJDWHGQRUWKZDUGSDVW
WKHSUHVHQWGD\ORFDWLRQRIWKH5LYHUD7UDQVIRUP
LQWHUVHFWLQJWKH0$7DWDERXW0D7KHSUHVHQW
GD\ORFDWLRQRIWKHULGJHWUHQFKLQWHUVHFWLRQLVRII
&KDPHOD-DOLVFRDW1
$W0DVSUHDGLQJFHDVHGQRUWKRIWKH
SUHVHQW GD\ ORFDWLRQ RI WKH 5LYHUD 7UDQVIRUP
SHUKDSV EHLQJ GHFDSLWDWHG E\ WKH IRUPDWLRQ RI
WKH5LYHUD7UDQVIRUP
6LQFH0DWKH(353&6KDVXQGHUJRQH
DQ RYHUDOO VRXWKZDUG FHVVDWLRQ RI VSUHDGLQJ
GXULQJ ZKLFK VKRUW SXOVHV RI QRUWKZDUG ULGJH
SURSDJDWLRQ DQG VXEVHTXHQW DEDQGRQPHQW
RFFXUUHGOHDYLQJEHKLQGVHYHUDOUHOLFWULIWWLSV
 7KH PRUSKRWHFWRQLF HOHPHQWV RI WKH
ERXQGDU\]RQHGRQRWFOHDUO\GH¿QHWKHQDWXUH
RIWKHSODWHERXQGDU\KRZHYHUWKHVHHOHPHQWV
LQFRQMXQFWLRQZLWKHDUWKTXDNHIRFDOPHFKDQLVPV
RIHYHQWVRFFXUULQJLQWKHERXQGDU\]RQHVXJJHVW
WKDW WKH ERXQGDU\ LV D EURDG ]RQH ZKHUH 16
H[WHQVLRQLVRFFXUULQJLQWKHVRXWKHUQSDUWRIWKLV
]RQHZKHUHDVWKHQRUWKHUQSDUWRI WKH]RQH LV
GRPLQDWHGE\VKHDUVWUHVVHV
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